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Agenda

- A. Generalities on cold groups and manifold
- B. Sauermann “Si-” range presentation
- C. Si-Manifold App presentation

- D. How to use the “Si-” range
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PART A

Generalities on cold groups and manifolds

- Cold groups

= How to generate cold

= Refrigerants

= Cold room functioning

= How to verify a cold group

- Manifolds

=  Function & principle
= How to connect on a cold group
= What kind of measurements
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PART A

Cold Groups
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PART A

How to generate cold ?

. - Thermodynamic water heater
Fridge : positive cold room (+5°C)

_ o

e -
R

3

F : i I -20° Air conditioner
reezer : negative cold room (-20°C) Air to liquid heat pump

-> Need of a REFRIGERANT
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PART A

Refrigerants : Definition & P/T diagram

- Definition : very low evaporation temperature under atmospheric pressure. This thermodynamic property
allows produce cold
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Refrigerants

- The objective is to make phase changings ( liquid to vapour / vapour to liquid )
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PART A

Refrigerants : Classification

- Classification : Norm DIN EN 8960 = 3 main groups :
1. Pure organic substances : Hydrocarbon fluids (hydrogenated or not) : CFC / HCFC / HFC / propane /
butane
2. Mixtures of refrigerants : R-400 and R-500 series
3. Inorganic refrigerants : Mainly composed of water, ammoniac and carbon dioxyde: R-700 serie.

- Examples :
1. R-134a: Typical HydroFluoroCarbons (HFC) : 4F - 2C - 2H
2. R-407a : mixture of R-32 (20%) — R-125 (40%) — R-134a (40%)
3. R-744 : carbon dioxide (COz2)

- New refrigerant generation : Low GWP : R-1234xy (HFO : Hydro Fluoro Olefine ) selected to replace R-134a

- Wide variety of REFRIGERANTS

=  Progressive phase out of high GWP refrigerants
=  Evolution of the refrigerants database
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PART A

Refrigerants : Roadmap
2010

CFC OZONE

Chlorofluorocar

2020

HCFC GWP (global warming potential)

Hydrochlorofl arbure

HFO =) GWP low / FLAMMABLE

HydroFluoro-oléfines

NATURAL REFRIGERANT NH3 / CO2

€9sauermann’ k | TAuLOU" All rights reserved. This document and the information it contains are confidential. No part of this document may be reproduced in any material form (including photocopying or storing in any
INSTRUMENTS - electronic medium) without previous Sauermann written permission.




PART A

How to select arefrigerant ?

Market __________|Solution ________|Ex of refrigerant

Residential Thermo. Water Heater R410A / CO,
Air conditionner (Air/Air) R513A
Heat pump R32

Collective Heat pump R410A

Industry Chillers R410A /R1234ze
Heat pump R32
Air treatment station R134a

Food (supermarket) Freezer R404A / R1234yf
Cold rooms R407A / CO,
Autonomous cols rooms R452A /
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PART A

How to check a cold group (set up and maintenance)?

1/ Overall checking : setpoint temperature, ambient temperature,
pipe and pipe protection

2/ Manifold measurement : overheating and subcooling temperature

3/ Evacuation of refrigerant gas : Refrigerant recovery pump
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PART A

How to check a cold room (set up and maintenance)?

4/ Maintenance : welding, filter replacement, compressor
replacement etc ....

5/ Vacuum : remove air and humidity

6/ Tightness test : use of azote at 20 bar

7/ New refrigerant charging

8/ Tightness test using leak handheld detector
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PART A

Manifold
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PART A

Functions and principle

- Functions
= Control of cold group functioning
= Set up of a new cold group
= Maintenance
= Diagnostic of the global functioning

- Principle Pressure probes I

Contact temperature probes
= Measurement of key pressures

= Checking of the gas phase (liquid or vapor) = link with the evaporation curve
= Color code:
= Red for High Pressure
= Blue for Low Pressure
= Associate with contact temperatures measurements
= Calculation of key parameters:
= Subcooling temperature of the Condensor
= Qverheating temperature of the Evaporator Analog Manifold

€9sauermann L TAULOU® All rights reserved. This document and the information it contains are confidential. No part of this document may be reproduced in any material form (including photocopying or storing in any
INSTRUMENTS electronic medium) without previous Sauermann written permission.



How and where to connect a manifold?

- Dedicated valves on cold groups

PART A

N
I e |

VAPORATOR

..... ¢ g

CONDENSOR
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PART A

Pressure measurements on site

Pressure maintenance valve
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PART A

How and where to connect a temperature probe?

- Exit of the Evaporator (Vapor temp)
- Exit of the Condensor (Liquid temp)
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PART A

Temperature measurement on site

Temperature probe

o\
TN
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Manifold measurement exploitation

Overheating

Low pressure
Low temperature

Role : controlling evaporator C ' va
functioning su 5 |°o_‘ -
Calculation : T° contact - T° evap.- - - - & -
Normal values : 4 to 8 °C 8 Cl
- T | _
w

PART A

Contact temperature

Evaporation temperature: -
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Manifold measurement explanation?

Overheating

Low pressure
Low temperature

Role : controlling evaporator
functioning

Calculation : T° contact - T° evap.

Normal values : 4 to 8 °C

Out of range value analysis

Overheating < 4°C

- Too much liquid in the
evaporator

- Wrong pressure valve setting
(too opened)

- Bad heat exchange (fan out of
order, dirty filter,...)

Expertise of the

refrigeration
specialist

Overheating > 8°C

Subcooling < 4°C

Fluid blocked (dirty filter, pipe -
damaged ...) -
Wrong pressure valve setting -
(too closed)

Lack of fluid (leakage)

Not enough liquid

Lack of fluid

Bad heat exchange (fan out of
order, dirty filter,...)

PART A

Subcooling

High pressure
High temperature

Role : condensator produces enough
liquid

Calculation : T° cond - T° contact
Normal values : 4 to 8 °C

Out of range value analysis

Subcooling > 8°C

- Too much liquid
- Fluid is polluted (air, oil, ...)

-> If OH or SG values are out of range, additional actions have to be performed



PART B

Sauermann « Si- » range presentation

- Manifold : Si-RM3 / Si-RM13
- Vacuummeter : Si-RV3
- Accessories

- Handling
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Smart wireless manifolds

e Si-RM3 Smart wireless manifold 9

* Si-RV3 Smart wireless vacuum probe 9

* Si-RM13 Combined manifold
with smart wireless probes and 2-channel by-pass




Nomenclature

Sales Commercial

o Description Picture
reference | denomination

25555 “ :

Si-BM3 ‘wireless manifold Si-BM3 wireless manifold. Set. ’

25554 Si-BVY3 wireless probe for vacoum

Si-HV3
Mmeasurement.

4

"

25560 Si-BM1 S5i-BM1 wirelezz pressure probe.

257 S5i-BM2 Si-BM2 MTC clamp temperature probe.

25627 S5i-BM4 Si-BM4 transport casze. ’

25830 ACC25830 Set of two connectars RACCZ2ZS830 For B0 gas.

b
40
'!.';
"'R.;SE




Nomenclature

Sales Commercial . .
o Description Picture
reference | denomination
Y
29558 Si-RM13 Si-RM13 wireless manifold type. I
O -
.
23561 | arrczssed ACCZ5561 Z-channel Manitold body, .
2583 ACCZ25831 Set of three charging lines ACC25831.
29563 ACCZ25563 Robusttranspont caze BCCZ5563.

MOTA:

The Si-Manifold maobile application iz free of charge, therefare hasz no zales code



Positioning

Smart wireless manifold

Analog probes Digital
600 €

< dysauermanne

SMART Serrce Tt

=& |mperial

ﬁ Sporlan

‘mﬁ Fieldpiece
\%“ .

Yellow

Jacket

Testo

24



PART B

Handling

€9sauermann’ L TAULOU® All rights reserved. This document and the information it contains are confidential. No part of this document may be reproduced in any material form (including photocopying or storing in any
INSTRUMENTS electronic medium) without previous Sauermann written permission.



PART C

Sauermann « Si- Manifold» App presentation

- Overview

- Testing
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Ready to start

©)

Connection to probe

(+)
Connection to probe

°C
Ambient T

C
Ambient T

T2T1 delta
E‘\?-_

PART C
1 24 bar
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el S5 ) :
==
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Portrait
Lanscape
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PART C

Pairing the probes

e i

Connection

P
(+) Low pressure probe connection

oy 4

B I SHRM3 - 2M 17.0200016 -+
" A3 "-\_,.-'I

Si-RV3 - 2M 17.02.00018 e

Si-RV3 b’ o . Connection to probe

- Iﬂmma- 2M 17.02.00006L (7

Si-RM3 i
Si-RM3 - 2M 17.02.00006H .."]"“‘: 4.3 -
- Si-RM3 i
19.5 -
Tharn o @ probe and SEaT seaiching
SEARCH FOR PROBES
CANCE] ’ : ]
Pairing menu LP probe is connected
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PART C

Refrigerant selection

\_:' Favorites
10 refrigerant can be bookmarked

The list can be changed if new refrirgerants are available in the future

O
O
2
2
* % % % % o % %

CANCEL VALIDATE

List of refrigerant : currently 124
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PART C
Manifold

124 bar

Evap. T* 1 .4 {6 Conden. T* 28 .0 {6

0 Q Overheat 2 9 °C Subcooling O - 1 g
-1

0

T°T1 Contact Ambient T° T° T2 Contact Ambient T°

4.3 ¢ 19.2 c  27.9 .c | 20.8 °C

Manifold Vacuum probe




PART C

Calculations display

Sélectionner la mesure a afficher :
Delta T1T2

P min

P max

P moy

P

B 000O0O0O

T T

T° min

T° max

T° moy

T° ambiante

T° ambiante min
T* ambiante max
T° ambiante moy

Surchauffe min

]
a
a
a
a
a
(]
a
[

ANNULER ] [ VALIDER
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PART C

Graphic screen
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Manifold Vacuomeétre Etanchéité  Sauvegardes
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Table screen

ra13A O A

°C

_ @ O
T° ambiante

T° condensation

o014
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@ Jauge @ Graphique

ID Date/Heure T° ambiante (°C) T° évaporation T° ambiante (°C) T° condensation

(°c) (°c)

78 06/02/2017 26,5 -14,7 259 51,4
09:26:35

06/02/2017 26,5 -14,7 259 51,4
09:26:34

06/02/2017 26,6 -14,7 26,0 51,4
09:26:33

06/02/2017 26,6 -14,7 26,0 51,4
09:26:32

06/02/2017 26,7 -14,7 26,1 51,4
09:26:31

06/02/2017 26,7 14,7 26,1 51,4
09:26:30

06/02/2017 26,8 -14,7 26,2 51,4
09:26:29

06/02/2017 26,9 -14,7 26,3 51,4
09:26:28

06/02/2017 269 -14,7 26,4 51,4
09:26:27

06/02/2017 27,0 -14,7 26,5 51,4
09:26:27

06/02/2017 27,0 -14,7 26,6 51,4
09:26:26

06/02/2017 271 -14,7 26,6 51,4
09:26:25

06/02/2017 272 14,7 26,7 51,4
09:26:24

na/naian1z 272 147 &0 E1 A

—J =) —
= = [
| —) P
Manifold Vacuométre Etanchéité  Sauvegardes

@ 00:01:16
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PART C

Report creation

|X--i::-\-h\\lI Tt " In'fﬂ_ M
\~L/ Customer's information @_@ Installation
=
| | Save
=
MAMN_11-23
(®) PoF () %ML
() csv Clipboard
'. Measurement at time T
Insert graphs
I,f_’_f“\,l 0 Table of values
=/ o Inzert a screenshat

Preview

Q Insert pictures (Max 4)

CAMCEL EXPORT
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PART C
Vacuometer screens

"1 0 bar

Ambient T 232 *C

Wates evap. T 30-0 'C

1 mbar = 750 microns

Ambient T

273«

Wader evap. T"
= =
9ceum oo

-35.4 ¢

=J
=)

§J|1U

With Si-RM3 LP probe

With Si-RV3
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Tightness mode

PART C

1242 ver

smtiera T 271

e

1 242 bar 1 241 r DD.I bar
'y — = =

With Si-RM3 HP probe




PART C

Parameters menu

L
| Target values

Cisplay tarpet valus on the gauge

Chagilwiil 452
Subooaling anc
Lows pragmura S bar
High pressure 15
‘YazeEm peohs preemre ¥ microne Timing 1
“ro0Es
Frobe mric shut-oH 5 min
Mzgdareirnl nilerval [GHEML Oimin1a
Rdzpaawement imerval (S-F003) Dmin ks
Fipe T* com panasson -
LAMCEL YALIDATE
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PART C

Saves

(L)) Select a folder
2017-08-31

) 2017-03-24

M 2017-03-31

2017_03_3
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PART C

Handling
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PART D

How to use the « Si- » range

- Preparation

- On site usage
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PART D
Preparation : list of actions
The technician - reads the QRcode with its smartphone
- downloads the Android application
- turns on the 2 manifold probes (LP / HP)
- turns on the vacuum gauge (can be done later)
- starts the application
- launches a probe searching
- pairs probes and saves pairing
- navigates in the "Vacuometer"” menu
- connects the vacuum probe and saves the pairing

- turns off manifold probes (LP / HP) & vacuum probe and closes the app
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PART D

On site usage : list of maintenance actions (1/2)
The technician : - starts the probes and the Si-Manifold app

- connects manifold probes
- makes the Auto-zero for both probes
- connects the temperature clamps on the pressure probes

- installs LP / HP probes and temperature clamps to the installation

- selects the appropriate gas
- opens th valves of the installation

- launches the recording of measurements

- reads the measurement values and the calculated (subcooling and overheating) values on the app
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PART D

On site usage : list of actions (2/2)

The technician :

compares the calculated values (OH& SC) to the reference one (installation or standard)
- makes the analysis
= Results are consistent with the standard ones = Edition of the maintenance report
= Results are not consistent = Launching of a technical analysis and try to solve issues
(see P19)
- closes the valves of the installation

- disconnects the probes from the installation

- turns off the probes
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PART D

On site usage : additional actions

The technician can :

Navigates in the top menu:

= change to graphic mode (icon ...)

= display the measurement curve / values => use the zoom function
- Fullfils the customer information / Operator (pre-registered) / Installation
- Makes a backup = file name (list the data to be filled in)

- Selects the format and the data displayed on the report

- Send emails
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